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Sr»«fc-f-S»#S 1 Ett05*-$HNfcffl#ifc. 20 

■frT89E««t-«-»rs r t trfflkk -r Sit l E3£ 

fT5rt«:1*»tr6»*«lE«^*--»^*Ul* 
[»#K 1 0 ] «rEJftjB*tt, ^-f«fc5: £ £ 

i E*o^-»^*a*«fe. 
1 1 ] fflE##Hfifc*fir *fca»*fWE 

BK*o»E^^o*B&tmEafi*o«»E»K!6> 
fc©Ett*fc«*K:lE« LTl»E**iMCSrai*i"6 r 

t *®wl t -r sn ** i E«o*-»**u*ft. 40 
fi»*iltfo*«#*ra»fe, *oBfffiic*5^-ci»E** 
[M#«l 3] **tto^*r«*tt»crJHfclc«* 
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WE»W««rt^WE**ttO»-T-A*feoS*3li*fc« 
BU *9E**3»*«>«ff«rJII*-rs***a*ikfc* 

WfE***Ui*»tt, lttEajB*«)«iE**E^©3(feKX 
tJ«ffiEli!ifi3fcwffifESfi35»^(OKW*KW^tta^E 

[»**16] WE»*ttm^fi, 
[»**17] ^E*^»»tttt, 

to 

2 0 ] «jEStS±OprE«9fM«Srffi5it«Jtc 

i 5E««»— ^*aas«. 

ifr ES&co gff&Jft teas* £ JRUt U T mf E£ *tt=$HF- 
Wa^ffid^WE^^fffla^^oWESAtt^Asm— 
WES^tt^^y^^^^iSiFg* SrflBft UTHuE^Tt 

li*EX«±<o»Brffl«£»» $ -tirr KBScaifeoaSiE^J 

[«*52 2] BiESfit^y^y^x^tu 

«^»ot«IE**tt^*ft#i-5 Z. 
if 2 1 Ett^Kttw*Sia^J*£*-te. 
[ft *S 2 3 ] SJE^^tt^oSfffiSrfflWfttc-CW 

2 i mmn»*n#mB9i#:ttm m 

[«#«2 4] B9E**3^ff, MTES*«>«*Jtt/* 
:ifc(Wit5ll*S2 i tomnm*nmXBmikl& 

[ »** 2 5 ] «ne«*tti«-f±, tuE^sic^ / ^ 
a •r^mmmm l 1 1 <d t-^ 5 r t ^ i-s »* 



(3) 



4#p3p6 - 1 4 8 0 7 6 



JS2 1 ia&<7)g?^<75J£gi2?iiifc£#ft. 
ittt^^*— ro$HF-<75 5 - fc £r^(ti~t"£>§S 1 

flu 

assess 2 ro^fki*, HtrfaafiJtwBffias^ro 

[m*]g 2 8 ] BuSESS l Rtf* 2 HulS^Jt 

[fB#Jg2 9l «re*3tett»*a»&0>«**:**l'*» 
■oKWi-* i: WE* 2 w * IM|!a:>B,cS 

[0 0 0 1 ] 

[0002] 

lo-foBt^- (tSSE?>J) W«t3^ - CAo'CJ3«3, £ 

JO 0 0 3] iSe^OT^ff-CfoSDNAroafifflfW*^ 
&gE&«fS1--57x-^ (A) . (G) , 

(C) . ^5.^ (T) O4S^£0lgS \s**f- 

[0 0 0 4] t~ZX\ ±EWfiSl4. tix^ixflitttt 
0 0K) -C^JtiR^^t <ft*. -nicio-CffiS?: 



t.L-C. tfilxliXiSfc TProc. Natl. Acad. Sci.0SA_86_(198 
9) 4087-91 J »tW^e»lT^5. ^CT'li, 0 2 0 

«^lcB:5S-r-5^l6l-C-. h^6 3 Id J; 9 & 

[0 0 0 5] Sfc. 77 ^ V h(73#JSSSr@^' 5 I 

SB<f**jfc»-etfi61-5*»a s *)* (#Hfi¥3 - i o o 

9 4 5, United State patent 4.962.037 ) . CKD^ife 

[0006] t 5 th fc o» J)t-»^*ttJ 4: U-C » 
(J.Chem.Phys.95(10).l5 Nov. 1991 7150-7163) . 

itWim^t h^^mm&T (4K) -caogu ^f^- 

[0 0 0 7] 

W>6.«)l*t, E»**o«WiJ:<*a-C#ftv\ iff 
©DNAffiftSlillA, G. C, T04MOW 

[ooo8] tott. tgfi^isitnicstuT, aea*i6] 

[0 0 0 9] *-"C«6Wtt. 

t««U-CV^5*» (A, G, C. T) <DE?U$fe£i£:& 
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[0 0 10] 

[0 0 11] laicf^^^t 
[0 0 12] **tt»»^-tt, «ft©»*»**:*tfw 

mt urt>Av\ 

[0 0 13] **tto»^o*«W:, »/hfc»8Mfcffi-C 

®cb Lttfiv% 

[0014] «*tt«>5)^w»«*r**t*^*DIE"^** 
1-3 r LTfcftv\, 

[0 0 15] jHWft^rSjlfettw^ftlS'hft***^ 

[0 0 16] *3^©5«-*:»tt^««:«ii»**-e:"CW 
E»«icfl-#1-5r. ££#8fc£ ttfcftv\ 
[0 0 17] SKI** 5/!J 3yt)xAtfe5:^(t» 

[0018] a«SR«tt^«a«u< n&a«T-eff3 r 

,[00191 m&ftfts U-iPjfe-efcS w t U 
[0 0 2 0] »*J*«SrJII£1-*«a»«rBfi*^>«tlE 

[0 0 2 l]S*aSH 2&L7C<0'7* 

mSLfrb. *<Dmmc&^x$kyt&<Di**fc&-- oft* 
[0022] *tz. *&w<om-ft*&&mn&co<iFtfL 

[0 0 2 3] *l/T, *^BOf-^Wgllt, * 
*tt<o»^^W1-SKftd5^»LfeS4Ew«@fffl«J-® 

fi#£is»i-s#*£* wBMttrt^sjttt^^*^ 



[0024] *#«m*»wt* **«**a^2*5c«> 
[0025] toOTfc^5itaJ«r 

mx&Z^bZ&'&k LTt>ftV\."' 
[0 0 2 6 ] S£f2, }»«**B*fcEIKSix*-£fc 

[0 0 2 7] «ll u— ?TffcS:i:tr#*i Utt 

10 [0 0 2 81 XSJi<z>JB]Bf«««:«a-W«-»»*-^S* 

[0 0 2 9] »B(DiliE«*3fc*Sli, «Bfc*> 

0^^ffl«^»»$*TJl|S*«»0*fe£ia^J«:*^1- 
[0 0 3 0] Xffi&v'y aV'**'^ U ^<0jlM?&o 

[0031] &}^itttoimt:m : *m£Xftit&<o& 

[0 0 3 2] »X^«*2WW*«:MJfei-fi 

[0 0 3 3] * n^/ugtffj&s 

[0 0 3 4] 8tffoit«Sl6lcJ:*»-7- 
[0 0 3 5] **W^<*ift^fflSE^J»]5E3fitttt- 

40 (D*<D&ft&ft*&&—<Dft*<oftWiX'$>Z^b : S:fctiA 

itLr*5ttt^*^^**^&ft&t/^*r«aii"S 

[0 0 3 6 ] glW!2^aii, *3fctt3HF-a»$><0 
so [0 0 3 7] S#tt#*-i&* L*^oS*t1~ 
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[0 0 3 8] 

[0 0 3 9] *»WO*IKDJi[»EJ"J*3fe^ft2itt|5KB 

-r^o ^ittswii$:#tt^o mat 

©»Jttt^|cov^-caie«rfTo-C*SE3W* s 8!:3eSK 
6. 

[0 0 4 0] 

[0041] (m—ft*<D&m) m 1 *i8«w*- 

y^v^^/N (J£*T, S&£-T5) 2 0 ^>*flB^Bifi5t 

*[>yr^y0^7^rA K4 0. H 

ttttffi4U »ft^X4 2, ^7^7^M-74 

5/F47) i:^(ix.T^5o g^2 0f4, ^7^ 1 0 0 40 

[0042] Be*«3 0tt, ffi«3ftsttU-e#ixtfAv^ 

j&SfB*Ll\ ^(Dtitb. rrT-*4, Rl4 8 8 nmW7 
jUzf^tfXls—l? (Spetra-physics 2030 ) $:tfcIE#f^ so 



<D'<9 — * — * (Spetra-physics 385) t7-2 0 mW 
^5p^i7-^H» LTffifflti. ^Lt, 3 0^1^1 
5 0 cmOiS^EBtOU'^X-C*3tUrRRJtUrv^ 0 
ift^7t^3 0 ^St2 o^EKtti/yXoMEIIJ: V 
t>/h*< U SIS 2 oi^ftiBjt^lS-JcBHftSttSJ: 

&K2 o-e«)S*t*^— Ajfts»«>*iaI»cK»-*-a J: 5 

[0 0 4 3] 7^F^^7^^y7^rA 
14, »S2 0<^K»<30ffi««:tfttH-r5fc^-e. 

1. 4 2fci6»Ufc*tt* h = ■ ■ 

(ARGUS 50 VIM 3) "CAB* U 2 #C7C&tf 

TV^. *¥«ID«4 1, 4 2*4. I«2 0^W^ 
(D^ftZMftZf^ftCOhtDX^ 4 0{£ (0.55 

NA) 16VM4 1 0 0 f» (0.75NA) <7)*H& l-^X (NIKON ) 
£Wr6t>C0/B^T^J&UTi^o *^7^s/K4 0C 
11-5 12X5 1 2lSt*BSS^t)« ( VIM 3) &m 
l^<b*L* 4 0fflFO*t«Jl'>'XT-£> 1S*^<S0. 3 Mm 
^LTVn^o SS2 0^<OS*3& s *^7^K4 0t' 
■ffc«#fc**SiV ^^7^^hn-7 44, /<-y 
f/l/3yf^-^4 5, MOr>f^^^7F4 7 ) ^ 

~* 4 erii^li (it ft 0:7* h^^f^ > 

[0 0 4 4] *«2 0I4* H^ifcJ»ft3S»fc:J; 

s/ K4 0<£4EIflcA6S*£2 0±^ffiiaASW?9$*t5 J: 
5(cftoTv^5 (in) o 

[0 0 4 5] fc*3 % ^7^7^yK4 0(Og3t®t^g 
»JR2 0 ^(D^ 4 1 ICJ4, WZm&#<Ol£ft£lH~<Olt$:m 

9* ft&t/gffi2 0^®T'(D^gL 

[0 0 4 6] o^lc] ^OKIfcfflv^-^Bl* 

[0 0 4 7] £i\ *m&Br£a«K<C««! • *r«"f 
6o 2 0 ^Kfi.»JKS:Jitt»c LtM 22$: 

(12) , ?»»**ffl«T-a«S«:*UTK*s|.^f* 
»UfcSfi2 OSrf^jarSo S«»4i«ttffi<Z>fc<7)*:tefi3 
L, S»§£4 1, 4 2W»«SSSwfittrti:AS^ 



v\ m&2 0 9 =>9*'^&&.mir& t ? 
[0 0 4 8] [HI OKWcSffi 20Hi/hU If 

[0 0 5 0] gt£2 OM&l^T, U— 1f3fc ( T E Moo mo 20 
de) ©3F«-tt4if^S<5< **ffl»*«)ttMfftt* J 

2 OSr^tegt-^^^^^T. 4 8 8 nm[C^ 
tt£ If 5 12X51 2®^f<7) 

[0 0 5 1] ::t'll WSffiSfti: LXW* 

*WKtCtt, %yt&<Dd-}?>t^> (d-Biotin. FL 
B) ^0^!)^7^tl/t'fy (disodium fluores 
cein, DFL) Sr/fll^o FLBWDFLHtK^^ 30 
tM 9 3 nm<£>S&l&fc: a — * £ ( £ =85 ,000cm" 1 M" 1 at 
pH=8.4) ,4 9 3 nm<D&±K°—? (^-0.9 at pH=8. 
4 ) &n-o (Hitachi 557 , Hitachi 850 X(DMfe 
fS) p ^huyhT^y (Streptavidin. S A) fi4 
ftffSfi (^14X 1 5, 0 0 0) X&> 9 „ FLBtC 
#U«^aSH4 OWK^ftk d= 1 0- 15 - 1 ) £»o e 
FLBCD-gfl (B) fcSAf±4**WftRJS«:U FLB 

Jgfi8-*-S) o w^SlCfi. S A^IS-^l-aSfefe^^* 
SreJWi-6fci5t-|tJfflU»5. FLB/B«^lt (^t 40 
A*) *a»t5lti:J:otSAi:ft^t5FLB» 

[0052] llS2 0i:^M«War^ 

I22^f l (0 2) , £»^LT«#J&Stf*Lfc 
Sffi2 0^MLf: o ww-CJi, 3e»ft*D®« (Sharp 
HV-A200 ) tfflv^TK»8fKSr«l*^a^«jR2 2 # 

-o £ ft 5 m&<D 7 -7 X»a^*«3R KJfc^TfSgi L , so 
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*U** K»»^sft<fto-TL*5 «THgtt^B|v\_ 

[0 0 5 3] ±|B«>*tf4tt, i@fc£* (Mili-Q water. 
Milipore) Srffl^T»«>So tyWlt-^8H 

5ft*o»tt«Wt«. *Srfc<£>**^ (S«2 
0) ^<D*m. a«S««S:»o^oK»^o^T»9iS 
L, 2 9 6 KT'IiJ^^tf ofc 0 ^ zn/M^t^-T 6 
o^'co J: 5 It f3®£ Lfc„ 

[0 0 5 4] SA«I10mMi:NaC10. 15 
M (pH7. 5) ICS A (Vector Labor 

atory ) (2mg/ral) % PI«<OttWfS (« 

HK, NaCl) lCFLB£B<b£^ft?£-ttfc 0 r. C 
X\ FhBtBt<D^/^it^4 : 0, 3:1, 2: 2, 

1 : 3<D4««<0fcO£WMBLfc. FLBfcSAW 
tc:KlS-t"5fc260^-yUJt»i 20: li Lfc e S A^^ 1 
0 0 n \ \C±^4mm<DF LB/B»««rft*Lfe. * 
LT±fB««SK&flaX-T 2 0 0 ^1 IMlfc. 277 

K-e4«lB«clIUfc«, t»i:SJj;ifcSA^^ 
b< tt-h^(-R/SUTv>ftv>>b^t *:iMBi"5/t«)*c, 
SA-F LB/BiS-&*fKS:y/u5iS*7A^»»tfe 

(Superose 12, Pharmacia , fcT— Xf>fXl 
m N # 7 -kif Xl. 2 X 3 0 c m, gl2) 0 

K% (NaCl«:t*4V^O) ^Sffi&JflV^. SA 
/B{b^«W*^±:J3«fc*:2. 9 fflftfclt 

[0 0 5 5] DFL (Exinton ) fit, fft^^i^^ 
^$$:M.®^5fc^tCfflVN6o 2. 3X10- 5 M(DDF 
LjSjRSr**^ (112 0) lc»«lCbTf*»U. Ell 
oSBlctyhUo ^tt, 1f**rBR»Uft3ft s 6> 

(pixel 2 ) Srffl^Ufc. fffieog&fe^S 

2 2 a<OffffllcaElfeUfc (B2). DFLt)¥-Wfe 

[0056] z.Hh<DW^^m^tz.(on^m^m^mt 
ftmmtotefcmk&igM^tzfrbX'foZo si^ws 

(SA, FLB, B) iCO^tlj:, y^y^^ilt 
^Wi-S^^yTyir-f^DNAia^JcoSlJ^tD^T* 
S2COK^ (DFL) (Co^T(i7ttoS^^ 

[0 0 5 7] T tf i»- \?*^tii&fcmf$.<D&ffil±* 
SA^FLB/B ©^**»»fta*tftft««-S^ < o 
SA»^4t^ H:g^«FLBOSH 4 9 3 n 
mi 2 8 0 nmiCjotto P^Tt^ (A (4 9 3) , A (2 
8 0) ) <7)jtl:H-f t5 1 i T«t5 r i ^ t ^ Se 
4 9 3 n m\Zlo[-fhyt»&tiLnF L B <D7+\Z.£Z> h<DX'h 
t), 2 8 0 nm(C*3tt57t®lR«iF LBWBWCJ: 



(7) 
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5t)Otfc6 e D (D-biotin) (32 0 0 — 9 

0 0 nmT*Mtt^V> 0 Lri>U /KO&MIJ (Bee 
r' law) It, SAW^T^FLBT'lifSfc^tl^ 
t/ N (3~1 2/iMin lOmM tryethanolamine/H C 

1 . pH=8. 4 2) o 

[0 0 5 8] (U3 (a) fl % S A(C*H£fcF LB/BW 
b&M*^? hsis$:^Ltzi><nX'&>Z 0 FLB/B^SA 

<bfi1*ft5<^(C;ft}*L4 9 3 nm<D*Effltt&M3 (b) 
14 (a) , (b) fl, F LBcO^(7)^[Cli-<— /K7)j^ 

13 (a), (b) kmcm&<D$mx*tt. 

^-r^FLBO^Cfi, FLB(7)^$rt^cA (4 9 
3) fcA (2 8 0) ©JtS:#itSIi:t*#f)tl5o A 
(2 8 0) d»^F LB^#-^SrSU3l< rttt, SA^ 
m£Lft^£^OF LB^Ifc*^ h/H-±SAO??^E 

T h y :/ h7 r ^ (tryptophan) (Ol/y Y*SV V ({£& 

gfifl-corix) £:^(b-r o 

tJV^FLB/B^SAt S^KIS Ufc t L T , 
A (4 9 3) tA (2 8 0) <mfc£|g 3 frh 3fctf>T, r 

jl^^TFLBOS^SSr itf-ota. 

[0 0 5 9] SA^FLB/B &ft**»W*SlS*rS 

iisfe3&^JxW±Ki6«*^Bi-Si s Aig^ 

t5FLB/BO»Wlfc 8 A (4 9 3) £ A (2 30 
80) Ottii, ^P-7h^77^077^i/3^ (fr 
action number ) lC#cfc-r£ e [H 5 Oi^lEfU3\ ^"7^ 
v'aXD^A (4 9 3) £A (2 8 0) <Dlt^Mii>± 
^V^W-o^T^Lfcfc^-Cfe 1 ? , ^<D7 y ? is b > 
Srffi^fc. 4FLB, 3FLB/B, 2FLB/2B, 
F LB/3 BOW:(C*5V>Tti, SA^FLB/BOTyL/ 
IfcSrTSl : 4lCfi^lfc^81Mi:LfctWH» 
*9ftV^g:Sr^i- 0 -jj, 3FLB/B^tt, 
j&Md^Mxfc k (O \Z t£ o T V n T , Z. tltXfflftfflmn it t>* 

[C&^TS Aj&»*> F L B/B^SLT L^Ki: leg 

[0 0 6 0] Tk^-C^Sfe^^T'HiRFJc:^— /KDfelija* 

<tftt5wt^oTV>5o Foster £: Kan ig ft, * 

* h/i^3g{ka>fci*iV*jftK (10* 3 -10-'M) T*{^2 
fi«:£f&ScLTV^;: tMtLTl^. Koizum 
i tMatagall, MMKtf V ^ — <D&&<DTX<n8knfcB so 
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*^W3fit. S Ai BOfl5^fifM£tcJ;Sie^£*^* 
*_T. S AlC^fS F L BO^«*SIM 

fr^r9r^*)n*>h(DXhZ> t^ththZ. ~<n~tn. 
S A t F L B W«Sfffflfco^T«**«ffi«-Cfc & 

So «x.tf, f lb trnM^^itLt^^^mnr/^ 

^ > (Bovine serum albmin ) T'li, FLBtdfpT^^^ 
[0 06 1] ot'C, SAC^lfiF LB<£>;ffi*f-#j4 

KFLB Id^^jte o T V * 5 tf> £ #*. 

@6it FLBCO^CO^^ (1) , SAi^ 
LfcF LB/3 BC0££ (2) . SAi^lf: 2 F L 
B/2BOit (3) , SAt^tt3FLB/B(D 
t% (4) , SAtfi^Lfc4FLB^t* (4) {CO 

lipH8. 4 2, 2 9 6Kt'10mM(DF!ix^;^ 
T^V (tricthanol) /HC 1 (C^LTiow^o 
fd) . hA^O*«tf4WD-C*>9, ^fcv^h 

LT^&l^ Sfi]<7) F L B ^ S A L t ^fM^ 
*fffc«'> Icfb^FLB tfjfr&f 6 KotLTj^ft 9 » 
'>Lfc 0 (1) - (5) *»6>»6>^fcSA»CJta«»M 

Ktikftmtt&m&frn^tchn&me (b) 

tFLB^Ml:, MTO5:^/tU^5 8 
F L BOftl:»ff Lfc^xyf y J; * = 

X-Mi, ftfi**«TOaa^xyfy^ (self-quenc 
hing, _hizE^i©^^^T*^$tvrv>>5) <t|s3£t><Q 

[0 0 6 2] SflE<Z>ftV^>y 3^^aiyNjiT-ti8«tp<0 
ffi*fffj 4 £ 3ft S^fifc* £ ^ L V * c i: life! ttT V > 4 V * 

ttlftOT^tTofe. Sjtt^S^iSjfeffWiF LB 
<7)^(t i: ^/-7-(7)FLB/3Bl: 

tufeor t^b*— »^«W^tt^y^-S:K»i: LT 
[0 0 6 3] zo*— »^«ltartt, fSjBttSS»55-^o 

(DFL) ^MCL, *0ftHtrlMFttAl 
IST->y 3>^^^»Cft^L/cio 0 7 (a) , 
(b) , (c) It, «8t6eiBI:109, 7». 3feJ? 

-r^^^r^L/ct^r^So filigcO*:^ £ (in pixel 2 u 
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nit. lpixel=o.3At m) tC#H~5igg (frequency) 

1-6H#ftlfcll»2:LTl*S. ft^tT-^li, *3«fc*r3 
0-4 0 pixel 2 X'tb6<DX\ Wfrn&xkrl- J 
I m&\£-t&k* «jBloH«:v^ak»»-?-ftttl. 0 
0 — 1. 5 6C^a. 

[0 0 6 4] d 5 LTSmSctJMK-'hS < LTiKiB£ 

0 0£JL±<73S«2 0±W«5*i"S«ScS:SilSL, 10 
fc. IT, «#5ftK (INTENSITY) £ *0§ftg<^t£ft 
flSSixSSfi (FREQUENCY ) iSr^Qy hlfc 

[0 0 6 5] I3 8 (a) , (b) II, SAfclgr&LfcF 

8lJ4 0x, 0. 5 5NAtUc) 0 5 0 0*3#IC»O 

/N^f+SBfb^-^ISarfS*^^ Ha5 4 8 8 nm<7> 20 
3teO»ftlCjeHi~*fc<B"CfcSas, SI 8 (b) £>$t«itf) 

5 o o\c&\,^xwmct°—?ig.<D&'hmmfrx\,^ 0 

~(D¥~?n. F LB/3 Bi^lfcSAWl-^ 
d»t>^CfctOfc%^bix5. (§18 (a) £ (b) £T* 
II, ^f)^^7A^D-7h^7 7^r'<7)^lf»iio 

W ( N ) - fi N e 
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fct«)(:4otv>5. @8 (a) -Cliy^Ktfc (pH = 

7. 5) <a*£fflv\ ms (b) -CttK»T^re=^A 
£flO;i-CV^ (pH=7. 5) 0 g|7^^^S 

[0066] 0 9 11, DFL <7)^£{£ffl Ufc»&a>ft* 
^Lfct><^T*$>5 (ntttfllOOx, 0. 5 5NA 
t Lfc) o ^^^fc^tt), 10, 0 0 0*5£l£gl 

8, 0 0 O^T«-i3*t5*jt3ilffiOil»tt*<0^<7)y^ 
M:J:5wiW$ 0 »gl 0, 0 0 0<Df*ll D 
F L W ^ i Cf:t <!: t' ^ 6 o 

[0 0 6 7] mS ti9l-i3V^Tf*<7)7^ h «7 V 

v^<z>*6*t»ft<z>iSvMi, «»««o»»^^x. & 

(OU-if^S, F LB/ 3 B ttt-frUfcS AfcfiTfclS* 
L"CV N /«£V N D F L £ ^Ttm-P^^fe^ i: V^ofciHSfc^fr^ 

[0 0 6 8] ft^{k$Jxfc*jt»fitt, H7 (a) 

^■Rr±3iK!7y y^oxfc-c^tt* (^:i) o 

[0 0 6 9] 

mi) 

-*/N ! (5*1 ) 



[0070] rr-c\ w (n) ttMm&'&tr»*tkv>n 

W (N) - If Cju ) # 

[0 0 7 2] 
[3& 3 1 

If (n) -1 (S3) 
[oo7 3] ::r% f (m) ii»»te3ixfcfi*«» 

1011 w (N) <£>SHHS«£DF Ltcov>rco^iJ^ 

i& (&H) ^*i^ufctjOT*fes a:m N=l 

TV**. 
[0 0 7 4] ^COct 9(CUT. 



So 

[0 0 7 1] 
[t2] 

N e -*/N ! (^2) 



So 

[0 0 7 5] 116*11, <¥-$H^*>*>* 

^i^icsfcftrtftW'f-Swt^'srffir-feofe. l 

[0 0 7 6] ^<n£o \z s M-CHffXCSaB(wKH-«r 



« 
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[oo7 7] ^^yFi, wME^msa-fto^ 

coicLT^fc^ *ISWa>*ifeT«i, M^ftSScoiiliR 

-CfcSo #Jx.tf, STM, ATMttgH»*IB©«ilfc 

V^^^DNA^tSlrWL, lfll 
[0 0 7 9] OK&<DSXE^Jtf>»lS) B12tt, 

7* Y^l3Vl/"r>(^y-ti tvl/^J* (4 2 — 4 7) 40 

[0 0 8 0] Sbfijtag 3 0 tt, ®fi*S:«« 2 0 <7)J&g 

ftl — 1f*:#H* LV>*:«K u-"^*aSS:^v^5 0 

3 0 /z m^TT^ti^Vux U— if £r/BV^ CL £ 
#-C£S. ^J^5t (U— y*) ^3 0M5 0cm(Oi 50 



- 1 4 8 0 7 6 
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*E«<oi/yX3 2-C*XL-CHMt'*-a. -JBbfi*jR3 0 

fc, a«B*«3 0»±. iaiiB*3ft s ia2^J;5Jw«4«>*rni** 
P)A»t^«t9^Ef S«2 0-C^R*t5ttr— 

[0 0 8 1 ] 7 ^ h >f y O ^ 7 A 

tt, «E2 0W**©ffiBfc*ffl-r*fcW-0, »fift*: 

(ARGUS 50 VIM 3) "CAWc U 2 #C7€#J(C#^-£: 
WftUr 2RS»ft**ffl**PTllB*t>^^U a^Offi 
■dS4*36U3 5J:5«-i"*. 3t*S»«2 0ll £«2 

o<D&mfrt><D&yt&M#>z>ti#><Dh<r>x\ wam^l 

*<dW8[ (^^607^- h^^^v^-r v^) , ®«MQ! 
S, E»*>«ff, K<feo*^a s ft£:h/C*Sa3#^<oEF 

[0 0 8 2] /n— 7 ^ ^—5 6Mu £&2 0 JtO*S^ 

[0 0 8 3] g&2 0li. 0^ii:«3LSE»3S«*-J: 

5(wftoTV>S (HlUnS) o ^BPA^rSi^— ^iS 
gT'^ff-fS J: 5 i^oTi^£o SS 2 0 ±<z>afi3t* s 

3 4 a ^ifi2.0OS«llC»< J: 5 l-t5 (HI 1 3 

(a) , W«*^By^) . Jfr»»3 4 a ^^BIICJR 
fiifi^ilV^^S 4 b ^rS^i^tf (0 13 

(b) ) , ^a^^3 4 4 cT^^tt 

•i-6t>«> (Hi 3 (c) , «x.tf^y i?Aftir) 

60 »KttS^Ofco»i(£«atwftStiifa**** s tt* 

^*cJ:orfe*o*ft«r»*.-5-i36 $ ^r*B»-ft*. 
[0 0 8 4] o&*(c; ^^D^^^ffiV^fcSSg^?^i^:^* : 

[0 0 8 5] £-f\ Hll 5lC^i-J:5^7n— -fe/H 0 
&ffivvCJ*K (^Jxfi, DNA) d^^BILfc^SSr-& 

o«r^«i-a (mi 4) o 

[0 0 8 6] 7P—fe/H Oil, 1 2 f^cT)®^ 



(10) 



tefflW-e - 1 4 8 0 7 6 
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ic, &*<Dm=g&h7*yi 2nv^smi L i 3£# 

5 0 :O7a-t;H0O7o-IISl5i:DNA^ 

iT^^o -35n S«2 0lt 0^JtoiPt6«fil^J: 
-frfc»»-r*J:5^i-* (016) o ffiTZtitii&mft 

*9a^ (His) \cMft-rzm&2 o ^bs-^kibs 10 
[oo8 7] ©fflto^Ktt, ffim<Dxmc$>z>£i\z y 

ftttt&l-^o r ^(cj: «9. ±E»*^#&' ioo ft/ s <d 
SSr-§JBri-Swir^«rig-Cfci9, IU3 0 0fi/sOi 

£fc, fe/H O^JzOJST^^r^atSi^fi. *<J3 

o /i mas^esi^*** ? K«&i*sffiR©H»as:s: 20 
ill, ii<Dmma** 2Ki7y y^os:S:%j*bTi3 
i*i^A5J:5iaTi3<. :pu, inn 
J: 5 *«ue«^ 1 &m&m\zttm L,itmm 2 0 2^ 

[0 0 8 8] o^tc, ^&gft£jN^««gK«r8i9K 

[0 0 8 9] r 5 LTmgSrfl-^ L^&ESr±IE0 1 2 
5*>S*OOtco^rga!Iuea^4 2<D$Lmz.&Z^k& 

z^nnnft^^mMvxm&i^ 5 2 

[0090] ::-e, mmtttmmWztt^T'Pti:^ 
fc26, ■7^>'«fcSL^l : U</>^< , W**d«/hS<fto so 



18 

[0 0 9 1] &ftm&&x*Mftmftfrt>z.<Dmmizi:v) 

ft*5, «*ttWlittffl«IBSrS<i-5 
ifi&5?±, t77^yt^oXt)J;v\ fit, 1 — if 

[0092] ao3e»*o*S(7?^srs«^f+ap$^ 

cor*fcaoT\ mvmi.xfflfeirWi'tzh&xzzfzn 
-c&<. mm<Dmmm»ki^xm^zzhi>-?$z> 0 
[0093] ±mmmm\^^x^ n*<o&M&~5im 

[0094] &R20te, v^yny^x/^f 

fcMSLV^s, spas • ^BS^i^sstciStm^ ftH 

fiu r^^^^A^^^M^ x^xm^tbtiz^ 

ixy = Wi^Sr3-r>f ^Lfc&JBSffifc, 
[0 0 9 5] K$C^4 2, 7$}) ?x2*—2 5 2*5j;t/* 

[0 0 9 6] ^^(^. *^7^yK4 0li»»fli:'tT 
(TftoTtJ:v\ frffttE^ JSSfiVNofcA>^S2 otc 

[0 0 9 7] ^fc, m^A, T, G, C^*§r/oVNT^ 

[0 0 9 8] o^^feftsstff-efc-s^ey ^n^- 

A-gtCS:S«2 Otcs-T 1 ^ V^-fS (018 



(11) 

19 

(a) ) o ^Lt, 7 a — ir/H OtCj; «9 f£^<D^g£: 
frkm<£1rZ> 9 ^3tMOtfLA~fctCli. ^*V?*U*118 

(b) <D£?\z.myt&(Dmmz&L'X&*) % ^oisa 

OfifcA*-StC£riHTU ^##S&ft^<OttA-C£Sfci£ 
LTiit^o HI 1 8 (c) \c\7jk~t£ 0 (C, g&2 0lC 
tt»Lfc^eV ^ a^ufitA^ttJeSA^WpRWI-iec/o 

18 (d) wj;?^ S«2 0Ktt*bfc:*y * o-jvu io 

[0 0 9 9] £ >b^s ^7t^l±J^B^-r5fc^, mi 

1 9 o;&_hlCj*if=po 1 — 3 "C^-r 3 SOgt^trM^ 
U inS:Ifi2 0tcffe?£-ra o rixlcj;^, 6tflwi£ 

-ess. #*3, rn^o^t^joJ:o ; ^5fe^^cov^r^->'7 

[0 10 0] 

:im5o 30 
[oioi] *:«K^sr»ofiSia^J*^«fe& 

[HI] Ufc 

(2. 

l>5 (v = 2 * r 3 /3) o 

[13] (a) 2 9 6 Kfl0mM^)M)x^/- 

/U7-;y (tricthanol) /HC 1 l:S»LfcFLB/B 
£ S At<0&^^<D^^^^^ h/ufr^LfeBL FLB 
/B t S A©*^ltl44 : lt$)§ e D- tT^^>- (D- 
biotin) r<D««-Ctt*KiRtt*V\ 2 8 0 nm» 
AKlRtt^tC S A<f CD h y -f h ^ T (r.ryptophan) I- so 



^¥6 - 1 4 8 0 7 6 
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£<5o (b) W»^By Ml, F LBiUgcOffflOl^ 
kftV^A (2 8 0) *5ilj»W«CJH«ADL3te^r:t«:^ 
-To (b) we^ns/hii, F LB»jK<Z>i»!HHC£t> 
frl/^4 9 3 nmcDfc 0 — ^co^MS^;^/^^ £ Sr^i". 

[HI4] (a) tt\ pH8. 4 2, 2 9 6 Kt'10mM 
CO K y x^/ -/U7 * V (triethanol) /HC 1 K*S 
LfcF L B<7)E&ifc;*-<^ hA-Sr^LfcElo FLB/Bt 
SA(D^tt:H4 : l-C^>5o (b) fi, (a) Kl*3l^ 

h) fcA (4 9 3) &<0|«im»H«asfcSrfcS:* 

-To (b) oe^By Mi, ;l<d#£\ f lb« 

4 9 3 n mt^ilHISttftff L4v^ i: S:/7t. 
[HI5] S A kftact Lfc FLB/B^4 9 3 n mX'<D%& 
IRA (4 9 3) i:2 8 0 nmWMA (2 8 0) bfr 

bnui-'&z^t&TF-rmo a (493) ^flbo 

^5^t5A (2 8 0) ttSAtFLBO*4^ 
tfo A (4 9 3) /A (2 8 0) ^IliSAtFLB 

Mi, ^PTh/77^i^(J5F'LB/B-SAS^* 
SrfflWc^co. SE^^Py Ml SA^rFLB/B 

[|H6] (a) fct, FLB(7)^Ot^ (l) , S A £ 
^ItFLB/ 3 B CO £ # (2) . SAt^Lfc 2 F 
LB/2B<7)<t£ (3) . SA^g^lfc3FLB/B 
CD«t£ (4) . S A t Kaii X^tz. 4 F LB^)(t t (4) Id 
ov^Sjfc;*^ h/u^LfclUo SA^cDjf&^fipH 
8. 4 2, 2 9 6 KT'10mM^)Mlx^y-/l/7;y 

(triethanol) /HC I LT*J:i fcofcl. (b) 

li, (a) O (1) - (5) 3ft»b»b*tfcS AJCtSffl 

a-w^sftA^sK^asftSr^ufeia. sa^flb 

[HI7] *ft-t-5^M«rl 0 8?. 7tJ>, 3«H£j&>;tTffl[ 

[HI8] SAi:8^LfeFLB/3B (7) t **a»* S: 

[El 9] D F LO^*ttffl Ufc«^0)f 

[H110] W (N) COfr^^mSrDF L^o^-C^fe* 

[(Ull] u~ 1f**SBiUtS*t5«-T-Sr^U*:ia. 
[Hi 2] *5BMa>»»w4£*iawa!I^SIlo«*«Sr 

[(HI 31 *»*»<D«rtE«S:^Lfcia. 

[HI 1 4 ] «SdSf+» LfcS« 20^ Ufcg] e 
[Hi 5] ir/H 0Ol¥W4«fiaig-Cfc5 o 

[il 6] ^1£2 0*c«iaSrf+3»S-tt-s J: 

0o 



(12) 



1 4 8 0 7 6 
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imi si 3g*«uawws«r^r«*Bi-efc5 Mae 

[119] »^«|fflPiaSoJB31S:^i"«*BI"C*>*o 

111] 



30 



~Ld4 



-41 



in 



-^45 
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[@20] ffi*gt^SllT^5 0 

10-7D-t/K 2 0-1C 3 0-1/- If*** 4 
0 ~2f y^y H\ 42-g®i^^7^^K, 52- 



,42 46^:7 v 47 MOtVA^J-^ 
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(54) SEQUENCE DETERMINATION FOR NUCLEIC ACID. METHOD AND DEVICE FOR 
DETECTING SINGLE MOLECULE, AND SAMPLE PREPARING METHOD 

(57)Abstract: 

PURPOSE: To detect the position of a single molecule 
by irradiating a local area of a substrate which has a 
highly specular surface and to which a sample solution of 
fluorescent molecules is adhered with exciting light and 
measuring the frequency of occurrence of a 
fluorescence intensity. 

CONSTITUTION: After a sample is dissolved in a 
prescribed solvent and the solution is diluted, the diluted 
solution is adhered to a substrate 20 in an atomized 
state and the substrate 20 is naturally dried. A high- 
purity solvent is used for preparing the solution and the 
solution is diluted so that the number of molecules which 
get in an area having an extent nearly equal to the 
resolution of an optical microscope 42 can become one. 
Then a luminous area on the substrate 20 is measured 
while the surface 20 is irradiated with laser light from an 
exciting light source 30, but the laser light does not get 
in the visual field of the microscope 42 and the 
background light becomes extremely small, because the 

laser light is obliquely made incident to and reflected by the substrate 20. Especially, since the 
surface of the substrate 20 is finished is a highly specular state and no solvent molecule exists 
on the surface, the quantity of Raman scattered light becomes smaller and the background light 
becomes less to such an extent that even fluorescence from one molecule can be caught. 
Therefore, since a photon counting camera system can measure the intensity of fluorescence 
and the frequency of occurrence of fluorescence of the intensity at every picture, the position 
of a single molecule can be detected. 
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